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(54) PRODUCTION OF STYRENE POLYMER 

(57)Abstract: 

PURPOSE: To obtain the titled polymer where the 
stereoregular structure of side chains have a syndiotactic 
configuration, by polymerizing styrene (derivative) in the 
presence of a catalyst component comprising a titanium 
compound and a specified product of contact. 
CONSTITUTION: An organoaluminum compound (e.g., 
trimethylaluminum) is contacted with a condensing agent ^ to , _ 
(e.g., water) to obtain a product of contact (ii). A titanium 
compound (i) selected from titanium (chelate) 
compounds of formulas I and II [wherein R1W3 are each 
H, a 1W20C alkyl, a 1W20C alkoxy, a 6W20C aryl, an 
alkylaryl, arylalkyl, a 1W20C acyloxy, a (substituted) 
cyclopentadienyl or indenyl, X1 is a halogen, a, b and c 
are each 0W4, and d and e are each 0W3] is contacted 

with component (ii) at a molar ratio of Al of component (ii) to Ti of component (i) of 1 W106 to 
obtain a catalyst component. Styrene (derivative) is polymerized at 0W90°C in the presence 
of this component. 



http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAOlayDsDA362187708Pl.htm 



11/16/07 



© a * g # s* jt (j p) © n n m m £ H 
© ^ m n ft & « (a) 0S62- 187708 

©Int. CI. « ttSU£-§- lfrt©S« ©&§a PS?D62^( 1987) 8^170 

C 08 F 12/08 

4/04 MFG 7167-4J 

©ft m PS61 — 101927 
©Hi Wi 0361(1986) 5 J! 6 B 
S^tt^S @PB60( 1985)11^ 11B@B*( J P)®ft® 0360- 252531 

®S6 w % 5 & #31 ^ms^sw*^^p»r±mi66os% 
@& sa ^ k * mm *fst*s«n^*iiOT±*u2i8S%*> 2 
@is & # fi 35 m^ms#5336S%»40 



$19 -6Sd~ 

1 . £E<Z>£i* 

2 . ^«pgff^©ggffl 

MjKj£#<tLT <A) **v\l&to*s 

±Xf (B) ^i»7n,^^fl:^i»^||i0 

( 2 ) y{t&V>#. 

T i R ' » R * * R 'c X 1 « - (**fc*c> 
£ fctt 

TIR'iR'.X'i. 
(it*. R\ R ^.fctf R Mi**! 

•J - ^ £ . 7^+;P7 'J -;uS, 7')-^ 
T/u*;u£. ^3R»l-2 0O7->/^ + 
> S , •> 2 o y ^ x ^ ;u & . g£ & > 4> 



L . X'tt/Nay-y^jKf. a. b. c 

(3) (B) hUf^^^un^ 
* * v * fftfiA* £ « * x * u y 



—69— 



a K & -> T s y 4 V 9 9 * -j 9 *SV*J*9 
9 * 9m&&<k&y 9 9 * v 9to'&£i#®$tL* 

y 4 v9 9 * v 9m&. y 9 9 * v 9m&<0Ei& 

« 

ifiS© 5 * iuRMJHcz cfc fttf fr-f > v 
V * 9 9 * v 9 m&tC'gV btl* b<?)G> 

±&##y 9 9 * y 9 mm® a * is ymm&fr-e 

r>T t>J5ffi« *>y #*99*z,9m 

~* <Mfc£fcjS#£ *±ric#<tr 

is t>Kfttt > v V* 9 9 * v *»fi**r 

o^y^i/'ii /v££> * i> tt -f yf^^S 

tt^tl^tl 0 - 4 ©Hft^^L. d . e fct 

^*ifn o - 3 <2>s£»*7i?-r. j 
ffc&fcJ; *) *#*£igtf ttfc^tt < * *>-«© 

. (I) Sfctt (0) + 0R'. R'*? 

► x h * > & . ro#*^j, 

-x^;i/-N*^n/**i/2SttiSf) . 6 - 2 0 

•> »; ^s, y vtf&tiX) . i - 2 o © 



62-187708 (2) 

wiiiiJ^iiLT (a) 
yfc£ft#j;tf (B) *r«7 5 ^nj^ 

**** u *>©-c 
(a) *9y<t&fy± (B) *r«7*/$~$Afl: 

£fc£ffi^ffl<t©&»£/£«9© (A) . (B) m 

«^*±«#itnoT*i. (a) a 

Ti R'.R , fc R , cX , 4- c.-*..> ■ • ( 1 ) 
ffcttTiR'iR'.XS-u^ • • • (0) 

Cxt4»^ r 1 . R«*?«kof r n-e 

0O7n,+ ;i/S, 1 ~ 

2 0©r;U3*5/S. 6-2 0 0 7 

7/l/*n/7'J~^S, 7'J-A/ 
7/u*/ug. 0O7">** + 

BL&>>9 o *<y 9 V (Sfctfie tt > 

•>^D^y^i/x^A/S. 

^ y ^ i; x ^^S. *<y 9 / 9 o *<y 9 v 

*l R \ R'fctfctfR'ttE — a>&G>Tfc^T*>. 

y. .-rttfe-sars. n*. »*«>*^w:#*** 
t. ?^a, b, c a**L<? n o - 4 

^U. S ft d . e tt:**L-e*i 0 ~ 3 ©SSa^^-f. 

yto&***v*9 y*u- nt&totog&mt 

LTttx / *Jl'*9~+>±h*)9v5<< K . 

* •> k . ^^nt;r/rD#+»>M)^a 

^ 4 K . f^-H'>WyrD,fti/i/^D7-f 
K. 7- h ^ (2-x^;i/^*i/;i/^*C/) ^ ^ 



—70— 



7 4 K . trxi/^o^y^i/x^f^^^^^l^^ 
H K . t: x (2, 4 - ^x^y^'tt - h) f * ~ 

u^D7>( r, ex (2. h - y 9 v *>" * + 
- v) f- 9 - a r h * •> r *c & #4* & n * . 




• • • (IB) 



m 2 ~ 2 0 ^ 7K T . ) 

(A) tfc#©<&©&&-Cfc*-«5S (II) T&*> 
UTtt. tt7M<£> h tiZifi. ZQ>\Zfr 

(B) iS^Oi^iltOTn. + n.T^^^A 
it 

A 1 — O-^r ■ - - ( v) 
I 

R * 

( n - 2 ~ 5 0 > 

T^^?n47;b*/i/7/Ky * * y a< & £ *i 
*»9!©2rteTtt. ttK© (B) 

fl|H* £ £tt*>tt* (B) jfttfCWar /U S - * 



ftfS103 62-187708 (3) 

n^i'OfADV'yltf^y, > ? o y ? *>* 
i^;^^n->^D , J V ti t' 0 > 0 a v 9 
i?x~)Ul-?yi£&fy)M$>lfZ,ti^ c<D&^PHffi 
yit&fyZ&7i^T&b*lZ b<Dtft>lf f>tl 
c: *i £ H fa * ^ y{fc£$glixx-7-;u, x - -r 

(A) *9 yfc&tor&ftt t be* 
«t&©±j£#*tt/*-f * (B) Aft a* ^lo^ 

iffl « ti — « AIR*, - • ■ (IV) 

x h ') >f^7^^-")i*, h *J If ^7^5 
- * A , 1H vyf^7;Min/ii'^*^' 
4>Tl>MJ^^7;M^')i»^R<)j[fi 

^^^f? (-&*; (iv) ?&t>2 tiz i> tote £') 
^iR^l^flSHt. <*£cti (B) 0t#£flh<z>*r 
«&&<b£«l£S£ *>*W* (B) J&#£* 

H9K (A) . (B) 

C®te&*tefflr*Cfcfc-*Tli. (A) 

£#<t (B) tom&n^ ftttftoaa. & 

(B) 0>7 ^ $ ~ A <b (A) 

Of ^yiolfc, fiP57;MiH/f;y ( * 
Ji/Jfc) HTl-l 0*. L < tt i 0-1 0 4 



—71 — 



y . >">*-/t/X*uy#<i:©7^*/i/;*.*-uy. 
&*t>tt^oax*-uy, -/D^x^t^y. y ^ 

x-r^^f t^^, 7 A/ * /i/ »> >J ;i/ x ^ u y . t: 
jv ~c y -fe" y x tu * y fit x * ^ . b'i/i/^y-; 
;i/ T * 3 * *> * X 7 r 4. K £ * * * C t rt< 

fflK (A) . (B) 
£jfc#<hf *M«®#£TT±i£®x*u y&* 

T *> J; < > y * y , ^ * * y . ^7? vtiE 

^<b*3R**v>ti^y-fe*y, h/uxy, * ^ u y 



62-187708 (4) 

/elf JS^ji^«igT^*ffl«[^±i LT •> y 
*>"*^*-v*Wi§a>£tt*x*-uy&m£ft 
i/y, * t ;u * * x *• ^ y . * »; /> 

cft£*£t/rfyx?-uy#ffi£#*#i8£82iB 

oTig^fStt*^ »«a^ft5S (NMR) 07* 
$ ^ 4 7 v K K * # * :> y :>* * * * * v * G>& £ 

hy^iSI^^T? 5«PJ±, *;ux *u 

yc*?t>r«:8 5Kja±**r-r*r 
c©«m^±iLT->y^^^^^v^mii© 

x^ ix y^S^fctt. ISStt^^-r fecDCis^T 



*. 

(1) 7/Mi^i»ft^«!^^ (B) (DSSJ93 

;u7^$-<fi*47. 4 (0. 4 9 2 * *) £ fi£ 
K!fl -5*ia9)3 5. 5g (0.142**) (20 

7 * 5 ~ $ (B) 7 ;u 

s v * * y l 2. 4 g(^t'MnyjS«(Hfc. 
( 2 ) x * u y oifi£ 

rtSMfl 5 0 0»je ©SJC^Sc h ;ux y i 0 0 
• ^ <t raJSffc* * y o. o 5 ^ »; <fctf±geu) 



I^iLT4 0 ^'U/HlDi, 2 0 tC^t>TX 
fpyi 8 0«* (COSiS^StC^ALT 1 I* 

fclr*Tfc&ft*:ffi^{**x > *n/X***- h y 
(iSffliirffl^tv ^xu-itfjLs was® 
9 5 w t ft£ftjfcffi£fc<Z>ffifi¥^# 
^fttt 350.000. jRf^^Tfitt 160.000. 7k& 

9 Hf «J X* u ycDtt* 2 2 0 t:fti£Ktt£ < 

cm i a ( a > .] . xia®*^* - y 2 b 

^3?^^^* (b) ) 0 T?0*y**t) 



—72— 



? + » (3& 1 0 ( c ) ) 4 V * 9 * v 9 

*'j^^uy®X«lillfA^-y (b) ) 

0 (-yNMRCH-NMR) (& 3 H < a ) ) £ 

£ tt v 7 * $ ? 4 7 y 9 9 -t 4 y a - 

^ y •>* t ^ ^ f- y ^ »iS©^ y x 1> y 

y 1 0 0«**?«fctfMW**'7Jl'$.=.*^4 o 

5 */p*A*i. o 0. 7 2i^»Tl 

T 6 0 #IBEfc**fc. i$lZVS&1t* ? % s 0» 0 5 

5';^^^jdd^> 5 0*cc#fiL*gK xfu'y 

1 8 0.**&n*T 2 i*IBIfi£*;& c fc. BL 

T ffi£{* i. 0 g *»fc. 0<,>-CC©ffi<&f**V 

* * * u-iiiiiS^fflt^ f/nf^^r by-cm 



fflHBB 62-187708 (5) 

lift ai 9 8 « T fc . / *- ;t/ 
246.000 T&*K Sfe^Sptf^Stt !17.000T*o 
X & ® Jff /< * - y . MHj^ftll) 

Hfctff 3 

^■^ y{t&9H&&£ LTW&it*? y 0. 0 5 

*©»&* ffi£ft©4*att 3. 5 g Tfc*) . V 
v^^U-tttod:*ttm»tt7 8w t KTfc 

it. xfcz<»&&fr<Dmmv2i'A¥mi± 370.000. 

St^tf^ffitt 160.000T* -7 fc. HCC0« 
£»©»■&. l3 C-NMR©$£fc£tt3|&0«l 

not® 4 

* •> K 0. 0 5 5«;t^tJgl^:iMtt, H 



v*XU-ffliBK<fc*tftm»tt9 7wtKTfco 
fc. £ C ©ffi^fcCDffifi^tf^Stt 430.000. 
ftV*5#?Stt 210,000-c* 

ftfrOttA. 1 3 C - N M R ©«|£*S>!tt3&te01 i 

Xtttt 5 

♦ r 0. o 5 1 'J yf^7fl/$;*f y 
5 5 'jt^. x^- uyottiii^i 2 0i«. h 

92wt^*^, £ *: c ©ffi£{*©l&S¥^ 
tf^ffitt 3.085.000. 1.387.000 

$»M 6 

* *> K D. 0 5 5 H^i J * 11*7 § S * y 



5 ^ H^. X^^y®f±iil 1 5 Oni. h ^ 
IV20i£ ( ffi£fiK20r, fi«l$ISI$9tt 

8 4wtKTfc«**:.£*: Cffll^frOfiM 
tf^fttt 2.480.000. ffc^tf^att 995.000? 

Cl©«£*©»j&. '^-NMROSIS 

7 

* •> K 0.0 5 ^ H^. > ^ ;i/ 7 ;i/ ^ y * -9- y 
xm&ft I. 9 g v v^xu-ilBCJ: 

* ttiiijStt 8 9w t^-efcofc. £fcc©S£ft 

©ffiM^^^^tttt 301.000. 

96.000T& -7 fc. C©ffi^*©»^. "C-NMR 

^mm^^^nmrn 1 <t iaif*-e*> 

^fcffl 8 



—73— 



fflt}§«iOT+i/uy l 0 0»* *ffltr^ m 

Tffi£<* l . 8 g * » fc . Vv^Xu-ft&aiCJ; 

tt4)ffiff¥*l#^Stt 201.000. »¥^*^ltt 
101,000 T *> o /c . "C- 
NM R<Z>iBj£teJ&tt£i*0f U^ttt^t. 
HlfcfW9 

# + ;>Kl Plt^, > ;u T $ J y 4 0 
iV**, X ^ U y ttiifl 5 0 mi . htoxy200 

■ £^aet5ot, s^ra 2 sis* l^b 

*tt3S$fcffl 1 CD(2)i^«tC LTS^*0. 9 g 

fc. V v * X U-ttitit: «fc ^ttffiatt 7 8 w t H 

Ca>ffi£{*©«*. "C-NMR 

i o 

K 0. 0 1 $ V * to. >f fl/7^UHy8 
Pjtfl/, 0 0i«, I- x y 



62-187708 (6) 

100^, 50t, fi^l^ra 2 B#B!i 

LfetJ^ttH^WltZXai^i^^LTffi^* 6. 2 

g * t# *: . 7v*xu-fil!ffi££*!aidi8U;i:9 1 

- n m r <Dmj£fe&&m.mw i <t^i*Tfc 

JSfcffl 1 1 

h*->Ki ^'Jt/i/, / * & 7 to $ J * -9- y 4 o 
5 H/i', x ^ u y {±jA8 18 0«£, h ;ux y 

i o o.*. ffi^&£5 o r. ®^^r B i2^Pint 

"C-NMR ttlUfeffl 1 <bfiteTfc-> 

HJfefl 1 2 

f^fl:^f!lHT, -r h 7 i* 9 9 r > to* 
*i/)*?^0U»l$*)*to, J *to7 to$ S * 
*yH5H^, x u y tt&fi 1 0 0 m i . 
Mi/xy2 0 0»*. & 5 0 r . m&9$T$ 



2 tflBli lCDG&tEfcCLTffi 
£f* 2. 6 g v v^xi/-ttHlCJ;4jili 

lll«W:8 7 w tKTfcofc. C<Z>ffi<£fc© 
"C - NM R<Z>i»£te&ttSI*W i *pi*& 

SSftW 1 3 

f^jl;^eiLTf^7 ( 2 -X*-/P~* 
* :>/t/* + >) +9 ~+) i> 0. 0 5 $ 'j ^t^^ffl 

o ft . 

*0>$£&x ffi£<*©iRMtt 2 0. 0 g *) s V 
v*xu-ttffiej;*}*aj«tt9 Ow t 
fc. Z tc Z ©ffi^*©ffifi 3 F^^^att450.000. 
»¥^#*ft«: 210.000T& /c. £*CC©1B 
&tt*>15**, ,a C-NMR<Z>«li£*S&U:fSte0!l 
£ 13 «& T & *: . 
Sttffl 1 4 



-eott^xffi^^coiRfittio. 0gT*>). v 
v*xu-8iaiK:«**ttm»w;9 Tw t«T*^ 

fc. SfeCfi)ffi^«tOlif^^^ttt 360,000, 
»*P*3#*Stt 160.000T&ofc. £6CC:<D® 
''C-NMRO&fclS&ttHteWl 

1 5 

> i/9 n 7 -i K .0. 0 5 5 ■; * 
<be*#tt. Hlt« 1 CDC2)±Eft©&tt*?T*-ofc. 

v*x^-JrtasK«fc*toaiBU*9 7 w t%T$>^ 

/c. £ C ©S^^CDffiS^^^^Stt 400,000. 
»¥^^^Stt 210,000T*>-,^. $ ^> C CD M 
^«tCDife*. ,3 C - NM R CDa»£fcmttHte0« 1 

nifew i e 

D#*->t;^DH K 0.0 5 ^ V ^ c» 



—74— 



~> tz. 

fc. * fc C CDffi^ttCDffiffi^tf^ Stt 380,000 
tt^fl^fitt 170.000T *> o fc. 

"C-NMR0i!lji£lSlttIte^l 

Xfk« 1 7 

•>* * * - h ) *■ * - ■> A & -f Y * f Y 0. 0 1 $ * 

^tetw i ©<2)<tEi*©iitt*fTfc^fc. tots*. 

££{*©lKfi ttl. 5 g Tife *) . V y^XI/-HttC 
<fc*$aj«tt5 SwtKTfcofc. 

M¥^#?Itt 380,000. 170,000 
T $» -? . £ *K C ©ffi&fr©itt*. n C-NMR 

<DM£ttJllg?tffc0f ltH»-C*^fc. 

XttM I 8 



2 0 

W^fcciH^tts ifctefli ©<2>^:Ett<^>iltt* 
«fc:ofi^*oia¥^^^Itt iso.ooo, 

8k¥Jg#?ftB 71,000T*^fc» 
2 1 

f^^n K 0.0 5 

S£fc©iKa«16*5gTfc$. V 
vMU-iifclC^ilibiiiSlttS 7w t 3-6 T o 
fc. & tz C ©S&tt© lgfi¥>^5>^aw: 280.000, 
57,000?£^*:. * £ fC C © ffi 



«KlBg62-187708 (7) 

nMUf7I/-l- 0.0 5 5 H^. * * & 
7/MM^^H $ H^. X * u :/ ft & a 
1 0 Oil. Ml/ X y 2 0 0 ■ £ . UtA ffi BE 5 0 

r . ffi^B$PuT 2 B^Hili Lfc l ©tai 

|3|»c It . i.l s v y * x u 

-MaSK:J;*toas$tt8 9 w t % T i t /; . C © 
' 1 C - N M R CD&Ste&tt^BfeW 
i <h 0 ft T o fc . 
HfcW 1 9 

y{t*M»Ht> Y n 

9 v =? 4 K 0.0 5 $H**)|^fe:iHfttt* 
3Ste{Hl©(Z)£Et^!itt*iT*o*:. 

*©*£&. m£(*<DiRatf:3. 5gT*^ V 
y£XU-toajC<fc*«iaj«tt7 5w tXTfco 
fc. $ *: C 0ffi£#0ffia¥^#?-a£ 360.000. 

»¥^^^a« i50,ooot& o tz. $^c:os 



<t E ft r * ^ fc . 

HfciH 2 2 

ft£*ft 5 0 0 • i ©ffi£&3»K. h^xylOO 
met MJ^f-^7^UH4 0 5 "J * £ A 
0.7 2i«*ITLtISi:*f^ 
T 4 0 ^RUBf* Lfc. ^o^^^l- 

? ~ +} A Y V 9 o -5 4 V 0.0 5 5 H^t 
Jo*.* SOrc^fiU/c&x xfi/yi80»2 

*©*£&. ffi^«£iRatt 1 7. 6 g r*> *) . v v 

*XU-«imtC<*;*tom$U:9 6w t 

£ fc C 0ffi£ft©ffia¥*3#*ati HO. 000. St 

^^l^^att 49.0Q0T* o 

* *CC©ffi£{*©S*£. "C-NMR©iKj£ 

HfifcfH 2 3 

l 0 Oi^H^^: %V£W 2 liH 

«K © ii * ?f a ^ tz . 



—75 — 



* © S£f*©iR»tt 16.3 gT2>*)x v 

vni/-«ili|{:J;4tt{li8tt9 5w tHt^o 
fc. Sfc:0S^Oit¥^^?iti 307.000, 
»¥^5> : fati 80.000Ti6ofc. £ * K C 0® 

,a c - n m r <Dmmte&&nfcw i 

K^d:l/T2 0 5 »J t^^Jitf h 'J > f fl/7n.$ 

^.n2 o $ 'j * rt,*jBnfcc teteW 

2 1 <t Ett©»f**frtf.*fc. 
v*XU-ttttiCJ;*ftaj»tt9 5 w tK-Cfc-* 

fc. * fc c (om&tiKom&y-xzfti-mtz 43.000. 

ft?J£ft?Stt 22.000Tfc.*fc. 

$ £CC0fi£ft<D»£. "C-NMR©*£ 
1 <fcP3«-C*>-,fc. 

Hftffl 2 5 



ftPrflog 62-187708 (8) 

^un20$H ii/«ja^^ c & fit* tt* H 

*©ttflU ffi£tt©»KStt: 1 5. 5 g *> s y 
v*xu-ffidJK<fc*taas«tt84.3 v t 
■ofc. 130.000. 

ft¥*l#?JH* 73.000Tfcofc. 

3 £ K C ©ffi£*©fifc*. ,J C-NMROij||t 

XtkM 2 6 

■ *Mt0tilfcC4H»tt, fgfcfl2 1 
<!:E»©&tt**T tt^fc. 

*©*££. ffi£#©iRBtt 1 1. 6 g *> s y 

fc. £ fc £ ©fi£(*©ffi*¥^#*Stt 410.000. 
210.000T& fc. 

d &cca>&«(fcoflft&. "c-nmroK 



£»0f 2 7 

*©*$&. ffi£fc©»R«tt2 3. 8g?**K y 

fc. *^CCDffi^(|t©ffii»^^^^fitt 140.000. 
Bt¥J*#?fttt 69.000?&.ofc. 

£ d ©ffi£*©»£. ^C-NMROffll 
IS&tt1S»fl 1 i^«T*^fc. 
%&0f 2 8 

§8x*n><h©!gte 0. 0 2 $ »J /*jut 

^lyiOOii, !B£fi&5 0 r. ffi£l#ISI 
2 Lfc£*ttH$fcffl l <2)£g{fte UT. ffl 

£ ft 0.4 g^llfc. v v^^u-ttaicJ;4i 

m«tt6 3wt^T?*r>fc. c©ffi£ {*©»*, 



fc. 

2 9 

* •> k i g mrnii** vm+t it 

1 4 6«r}&#Lfc<>©* 0.2 s »j > 
7/P^/Hyi 0 x^i^yfti^a5 0 

>* , Mux yiOOil, l^ftK 50t, £ 
&**m 2 If |SJ<>: Lfcfc^ttS&fcfl 1 (2><h3«ft(C L, 

fi^flc 0. 5 g *#fc. y y * * U-Jftmc 
cfc *tttij»tt 4 L w t o fc. C ©££{*© 

■a. ia c - NMR©»£is»«:$«f« i tmm 
fc. 

H&0I3 0 

# Lfc^©^ 0.0 2 $ H/K > * ;ut $ 
/ * * v 1 0 $ u *;t/. x * u v ftiiS 5 0 a * . 

tJbxvio-OBf. sassoc fi^^isn 

2 *■£ Lfc tt*ttjtfk0f 1 (2)i^«5^ UT. ffi 
£ # 1 . 2 g £ & fc . y v ? a U - ft |& c J; 4 ft' 



—76— 



ajgfctt8 8 w t %? h ^> tz. £*:C0!S&fr0 3fc 
.ft. »>C - N M R CDfflfcl$«ttHUfc« 1 <kl§H£T 
£> /c. 
StfcW 3 1 

•> * 1 *)\stZttl,XVSi&<k*?V 0. 1 * (D 
m k , h;i/xy l 0 0i«. I^iSJK 5 0 t. 1 

Pal 2 i*BI£ Lfc«^ttH«W 1 (2)(tBfKt 

Tv JB&fr 3. 8 g v-zn^imc 
-c-NMROiW^jRIililWl 

t m t* r * -> tz . 

UttW 3 2 

> +> M 1 t;HCjttl/tf-^i')Ar h7i h * •> 
K0. 1 t/KDW'&Ta^L^I)© 0.0 5 $H 

>f^7;i/$y*^y4 0 ^'Jt^, x u 

yf±&jftl8 0n£. hUXl 00i«, 1^ 



?$fSIG3G2-187708 (9) 

5 0 r . ffi&8*P«1 2 Kf\W£ L «*tt1?*W 
ICDilIKU, ffi & # 1.2l*»fc. V v 
*XU-»ajCJ:*ttai«U:2 0w t H T /c. 

liHSfcifl 1 t o fc. 

UttW 3 3 

f^(U«!l/ill*iLT, 5«ftf^y 0. 0 2 
^H^^^^^f^T^U+f / 2 0 * U * 

1 0 0m* , m^fiffiS 0 S^^Pnl 2 ^Pnli 
LtZ Ht^tt^JftW 1 (2) chl^^C LT. 0. 4 1 

fit* 871.000. tt¥*?#^Stt 413.000. 

2 7 0 t T $> ? /; . 

££C> C©ffia'^CD ,, C - N M R ©^#SI C i 

~C (D ? 2 7~ 4 4 ~ & 5 S %T*> tz. 

3 4 



tz. ztzz0m&fr<D&at¥-m#*m& 38.000. 

2.000. 1 6 8 t: Tfc o fc. 

9 * 4 r < - t I V V * 9 9 * v * Vl '& 
MhtW 3 5 

mn* j -7 - <h lt x * u y c<Us p - d 

n^x^u y 4 0»*£fflt> XtfeM 
2 1 <b[5H*©&tt*iTfco*:. 

ffi£{*©«ixati: 3. 0 g T&D . V 
v^xu-«iait:cfc^^a3««:9 0 w t 
tz. £ C ©fl*£tt©ffia¥^#^Stt 20.000. 
St^Eptt^Stt 2.000. B*,«£tt 2 9 5 tt*^/;. 

$^>i::oi^«c0 ,3 c-NMR03ff ac, 



MHT07^f 'J ( p - * n ;i/ A 

uy) ©"C-NMRC^SSC, R * •> ^ ^ ^ 

©sadism cassia <*>> ) ufcisaK 

^ tit A © # y (p-^on/x^-uy) HZ> ~>tt. 

nfew 3 e 

JEift^y^-ibTv m-^P/UX^UX24.8 

y 0. 0 5 5 y*^£/8^fcc<hjy#u:v n 

$fe0*2<h(5if*£l,Tx ffi&f* 1. 8 g *»fc. V 

v^xu-wmc^^iAihatts 1 w t kt*>^ 
fc. ztzcvrnGfromftw-xtft + mK 47.000 

a¥^^?ltt 13.000T*-7^» 

$^t::oi^*© ,, c-NMR(D^ : S{3c 1 

^x-< >T 4 - Z> is V V * * 9 =!r v V 

(DlK&frTh'otz. 



—77— 



nmm 3 7 

3 0 ^H^H, *~?]B£I*|S|& 3 i$ToT<t L*: 

I5.l!tlHI:. Vv*xu-ffldJKi;*tttoBe 
li 9 8 w t £fcd<D£&fr©£it*F 
fcJtf^Ott 59.000. 26,000,»£ 
tt2 0 6 fC*ofc. ^CCiOfi^ * <Z> ,a C - 
NMR(D3fS«C, 

ifcifcfl 3 8 

UT. ffi^fr 0. 2 g *f!*fc. C ©ffifr 
¥*5#*tttt 29.000 jft¥^^Stt 8.800T* 



?$B3Ba 62-187708 (10) 

-o £ . £ £JC d 0ffi£#© ,a C - N M R ©^#13 

(Z> *> © x 7*Hy^7KT*tt<4t70H 
© * 4> x * x * - £ # T * •> y * ^ 4> v £ 
«ti§©ffi£ftT&.,*:. 
XNEM 3 9 

^inMi^.a^ KOiJffifi* 0. 0 2 5 ') 
^^^/T/i/$y*^y©(jffiM^3 0 $ V 
t^iU *o 5 0 r C£HTS£l$|i|l* 4 *$!3J 
£ UfcC cbP^ttx £Jfc0!2 liHftClt, 1 

9 ffi£(*©Sfl¥*5#^fitt 71.000. a^F^^^f 
fitt 21.000. 3 1 Ot*C*ofc. 

OIMC'C-NMRC^IC, K**'*'* 
t^fflfcte* (81913) C © © WU 5 * 

< - z&t z >> * * * ? ? * v <? m&<Dm&i*T 



%> o it • 

4 0 

Ifit/'r-iLTx X U y 2 9. 5 ■ * <k 

ffifflM* 0.0 2 $ y**/. y^/i/T^us/*^ 
^©ttJflft* 1 0 ? ') t^iL^ ^05 OtC^ 

2 1 t^WtCUT. »Jg^*7 g*fTfc. y v * 

xu-}*tij(cj:i}4aiatt70wt^*e*^^. 

£»W4 1 

ISfit^-itT, X * U y 5 3. 1 m * £ 
P - ^^/Xf u^5. 2»*©rg£fc|£JIH>fcC 

I7.8g*#fc. Vv^Xl/-|fttfjCJ;41ihaiK 
tt76wtX?fc^fc. 1^:: Tft ^ti^TR 
£#tt' J C-NMR©3l!£teJ||j;>K * «i X * U 

y-fe^yyh^^-feS^y^y KT7 2 © ^ ^ 



Hfeft 4 2 

Iflty v-iLtx p - > * * U V 3 9. 4 
■ *fflv*x ^^7n/U*H- y ©&J8 3 0 
^'JtiViU A>o5 0t:ci?t^Tffi^^fSI^3 

*isj,t <tPi#ttx sifcflu 4 i^ar> 

lti»tt56wt«-Ciofc. £ ©££#©> 
x*»>r b y»tfi#<Z>ffiff3F^#^S«: 33.000, 
»¥^^^Stt 14.000 tt£ttl68tT&*K 

48.000. 23.000 Rk£tt 173t 

Hfcfll 4 3 

2 2 K # * M;>f;i/7ii/Unc 
fUT, M)I^^7^UH4 0 

ffl^T#£ftfcx*/i/T^$y**>y£m*fcc: 

ntfew 2 2 i^cui^ o. 1 
g € W & • £ © IE 6 # x ''C-NMRCiiilfi 



—78— 



4 . mmammK&w 

m\m (a) ~ (c) tt^nftiij^i 
h tt tz ffi £ # . 

35 2 0 (a) . (b) tt^ilftl^iWlTi 

<bttfc®£#£ J: T -< v ^ f v ^ # ') ^ f u 

tt*?> 31 2 El*. * 7 ?n ( # )■ 

m 3 I3l (a) p (b) ttfnfntft^lT^ 

© 'H-NMR • 

35 5 0 < a ) . ( b ) tt^nf 3 5 T 

o;ux-?-uy) CD ,1 C-NMRC < J;£^§8BCi 

tt!M3 77ll^/i^*, 31 8 EUiHSteft 



ftftBO 62-187708 00 

3 8 Tft <bttfcffi£(*. $ 9 0ttH»W 3 9 Tf» 



«sa #s± A^ea 0 i 



Li U:: 



fa) 



/45 fppmj 



El?fl83 62-187708 (12) 



m i m 

(b) 




l4 3 (ppm) 



—80— 



?5Ba03 62-187708 (13) 



#2 H 
(a) 




15 20 25 30 35 40 

26 



2 H 
(b) 




» 15 20 25 30 33 40 

2 9 



^8362-187708 (14) 



T- 3 RI 
(a) 



0.91 PP» 




20 15 I.O fppmj 

—82— 



M 4 



^Ra03G2-18?708 (15) 




(4 3.0 142.5 I4ZO I4».5 I40.0 

(ppm) 

m 5 a 

(a) 




i t i I i > r i ) j i > t > i i i ; i { ) I r i i i ) » i I r i i i i i I i I [ > I I r i i I i i ^ 
143.5 /43.0 142.3 /42.0 /4I.5 

(ppm) 



—83— 



?$R303 62-187708 (16) 



m 5 

(b) 




* * i * ' * * * * ' * * i * ' 

143.0 142.3 



" * I " ' 
143.5 



W2.0 



i i t i i i i i f- 
141.3 
f ppm) 



^ 6 



£ 7 ^ 



146.24 



/45.I3 





T 
1473 



1 1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 1 1 



r 7 



147.0 /46.5 



rTTTTyrrrrrrrTTjTTTTTTrri 
/460 145.5 (ppm) 



M M II I II 1 1 J | | | | | | | j | | | |i | | [ 1 1 1 i n M 

14 6X) 145 5 145.0 



n 1 1 1 1 m i r i 
144.5 (ppm) 



—84— 



tflSIH 62-187708 (17) 



% 8 



/3ft 9 




m 9 m 



142.24 



142.65 



I I I I I ll| 1 I I M I t » I I I I M I M I | || I I I I 

143 »42 (ppm> 



